Identification of p122RhoGAP (deleted in liver cancer-1) Serine 322 as a substrate for protein kinase B and ribosomal S6 kinase in insulin-stimulated cells.
Protein kinase B (PKB or Akt) plays an essential role in the actions of insulin, cytokines, and growth factors, although the substrates for PKB that are relevant to many of its actions require identification. In this study, we have reported the identification of p122RhoGAP, a GTPase-activating protein selective for RhoA and rodent homologue of the tumor suppressor deleted in liver cancer (DLC1) as a novel insulin-stimulated phosphoprotein in primary rat adipocytes. We have demonstrated that Ser-322 is phosphorylated upon insulin stimulation of intact cells and that this site is directly phosphorylated in vitro by PKB and ribosomal S6 kinase, members of the AGC (protein kinases A, G, and C) family of insulin-stimulated protein kinases. Furthermore, expression of constitutively active mutants of PKB or mitogen-activated protein kinase/extracellular signal-regulated kinase kinase (MEK) stimulates Ser-322 phosphorylation in intact cells, demonstrating that activation of the PKB or MEK pathway is sufficient for Ser-322 phosphorylation in vivo. Indeed, in primary adipocytes, insulin-stimulated Ser-322 phosphorylation was almost exclusively regulated by the phosphatidylinositol 3-kinase/PKB pathway, whereas in immortalized cells, insulin-stimulated phosphorylation was predominantly regulated by the MEK/extracellular signal-regulated kinase/ribosomal S6 kinase pathway, with the phosphatidylinositol 3-kinase/PKB pathway playing a minor role. These results demonstrate that p122RhoGAP Ser-322 acts as an integrator of signal transduction in a manner dependent on the cellular context.